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&BSTRACT

This paper reviews the use of the PDP 11103s in the

Naval Mobile Construction Battalions. The existing system
was evaluated against the informati.on requirements of the
battalions and recommendations are pcoposed for hardware and
software -improvements and for the iapleaentatiri of the new
s ystem.

The existing system was found to be incomplete and inad-
equate in terms of both hardware and software. Information

systems used in the privite zonstru:tion inlustry, while9

useful, will not satisfy Ill the requirements for a
battalion. It is recommended that a, new system be designed

utilizing networking techniques ani incorporating a data
base management system.
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Computers can be very useful tools in managing organiza-

tions and their operatioas, yet the use of computers by

Naval mobile Construction Battalions has been very sporadic.

This paper reviews the use of the PDP 11/03s in the battal-

ions, evaluates the existing system and the battalion

information requirements, and proposes recommendations for

hardware and software improvements ind for the impleaenta-
tion of a new system.

In the early years (the late 1950s and early 1960s) of

coaputerized data processing, the vast majority of business

"systems" were intradepartmental financial applications
which had been designed for and converted from unit recorl

punched card systems. lany of the early general-purpos .

coiputer systems did not have magnetic tape or disk storage

and were simply a faster method for processing the punch'!
cards, making the computations, and printing the reports in
one step. These applicaticn systems, much as the earlisr

unit record punched card systems, i.re ecocnmizally justi-

fied on the basis of eliminating steps and clerical effort.
As computers became more in vogue in the early 1960s,

management went through a subtle change in their dscision

making related to EDP (electronic lata processing). The
change related to a shift away from requiring economic

justification prior to embarking on new application systems

development projects Dr 3n upgrading computer hardware.

Management seemed to take the position that even though they
would not necessarily save monay, the use of computers would

represent an improved method of operation and provide for

future growth. When ecoa3mics were considered, they were

often relegated to future zost containment. [Raf. 1: p. 2]

it



Today, computer systems are a *art of our daily life

from making telephone calls to local shopping. in today's
molern society it is nearly impossible tc spend a day

without being affected by or without having affected a

computer-based system. (1sf. 2: p. 71
The computer revolution is already being compared to the

Inlustrial Revolution [2ef. 3: p. 75]. In private industry

the use of computers for accounting, stock control, an4

production process control is wilespread. Zomputers are

also used in very sophisticated zanagement infcrmation

systems. In the construction industry, however, the use of

computers for applications other than general accounting has

not been prolific. Housing [&ef. 3: p. 75] reports that
only a handful of the country's homabuilders and remodelers

- a mere 5% to 18% - use a computer system, although another

40 say they are on the brink of joining the revolution.
While high-cost help and sinking proluctivity ace factors in
the push towards computerization CRaf. 4: p. 55], the revo-

lution in the computer iadustry caused by mic:oelectronics
may be the biggest factor. Hicroala.tronics his caused the
cost of hardware to drop lramaticallf while at the same time

given computers greater capacity and portability. Computers
are no longer confined to computer centers, but are now

found in homes, offices, and on construction sites. The
construction industry is loking at ways to automate infor-
mation handling, design and drafting, and even resource
management.

ks in the construction industcy, the use of computers

within the Naval Construction Force, specifically the Naval

Mobile Construction Battalions (N!CBs), has had only limited

success. Intuitively, it would seem that the .eed for auto-
mation in INCBs would be eLmilar to that of the construction

industry, and, if the constructi o industry can increase

productivity by effective use of the computer, this experi-

ence should be transferrable to the battalions.

9



A. NATAL NOBILE CONSTRUCTION BATTALIONS (NHCBS1

The active NMCBs are established units of the Naval

Operating Forces and ire components of the Naval

Coastruction Force (NCF. The mis3ion of the NMCBs is to

provide responsive military constru-tion support to naval,

Marine Corps and other focces in military operations, to
coastruct base facilities, and to -zonduct defensive opera-

tions as required by the circumstances of the deployment

situation. (Ref. 5: p. 11

B.' INTRODUCTION OF 1CF/MIS

The Civil Engineer Support Office (CESO) introduced the

Naval Construction Force Manaqement Information System
(NZF/MIS) at 5 NMCB overseas deploysent sites ( uam; Puerto

Rico; Rota, Spain; Okinawa; and Dieao Garcia) as well as at
the Construction Battalion Centers (CBC) in Gulfport,

Mississippi and Port Hueneme, California. The deployment

camp at Diego Garcia has sin-e been closed down and that

system divided up and sent to ;uam aai Okinawa.

The NCF minicomputer -ystems, DE. PDP 11/03s, are perma-

nently irnstalled at the overseas deployment sites and are
used by the rotating NCF units [Ref. 6]. The systems at the

CB.'s are installed at the TWENTIETH Naval Construction
Regiment (NCR) at Gulfport. and the rHIRTY-FIRSr NCR at Port
Hueneme and are used by the regiments and the batta-.ics in
home port. The programs that are pcvided with the systems

are:

1. CONSTRUCTION MANAGEMENT (CS) - This program (C M4)
provides the capability to plan and conrtrol a project



using Critical Path Method (ZPM) networking tech-
niques. The progra1 will develop a network of inter-

connected activities using either the arrow

diagramming (I-J network or the precedence

diagramming method (nodes). Each activity can have
up to six resources (man, mtterials, and/or equip-

ment) from a resource library with a maximum capacity

of 99 resources. The prograz will provide several

output formats inclidin;:

a. A bar chart which is a graphical plot of activi-

ties vs time.

b. A Resource Type By Activity report which shows

all activities usiag a particular resource, the

quantity of that resource used by each activity,

the resource uait man-days, and the total man-

days.

c. A Resource Usage By Activity report which shows

for each activity the number, code, description

and quantity of each resource requi:d.

d. A Resource Usage Plot which, for a given

resource, depicts the giantity of that resource

required per project day for critical activi-
ties. If the quantity of resource required is

more than the maximum quintity available, the
excess requirement will be flagged. [Ref. 7: p.

1.03]
2. WORD PROCESSING - rhis 3rograz will generate properly

formatted letters, re.ports, instructions, etc

[Ref. 8: p. I].
3. PEOPLE - This program provides a method for storing

and generating reports on the personnel in a

battalion. It will store aad print various fields

including name, address, social security number
(SSN), Personnel Readiness Capability Program (PRCP

skills, etc. (Ref. 9: p. I]
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4. SAFETY AWARD - rhi3 program zaintains safety-related

statistics to detarmine which entity within the
battalion has the best period safety record [Ref. 10:

p. 1].

5. MEDICAL - This program tracks inoculations, medical

examinations, blood type, ind urinalysis testing.
The program will sort and p-int on various fields

including name, rite, department/company, inocula-

tion, examinations, etc. [Ref. 11: p. 1]
6. EQUIPMENT - This program maiatains a data base for

the acquisition, movement, aal status of all automo-
tive, construction, and material-handling equipment.

It will provide various reports including equipment

listing, locatioa, custody, availability, cost

control, etc. (Ref. 12: p. 1]

7. TOOL - rhis progrii will create a data base for all

tools within a battalion aal provide reports sortel

on various fields tacluding t9ol name and custodian.
it will also provide reports for the tracking of
electrical saf-ty and ?re-ventive maintenanc-

inspections. (Ref. 13: p. 1]
A aew program, MATERIAL LIAISON OFFICE (ML3!, has been
developed and is currently oeing field tested on Guam.

Specific information on this prograx has not been released
yet.

C. Of-SITE VISITS

Post-implementation visits wars made to the various

deployment sites by rspresentatives of CESO and the
THIRTY-FIRST NCR. The rasults of these visits indicated a
very sporadic use of the programs by the battalions. Some

programs were used very havily aad others ignored. There

was no apparent pattern either between battalicons or

deployment sites.

12



D. PROGRAM REVILN

During an NCF minicosputer conference held at CBC Port

Hueneme, CA during the period 27-29 3ztober 1981, represen-

tatives from Commander Zonstruction Battalions, U. S.

Pacific Fleet (COMCBPA-' and :ommander Zonstruction

Battalions, U. S. Atlantic Fleet (--3!CBLANT) requested that

a review of the NCF minicomputer system be conducted to

determine whether the system shoull be expanded and the

eqipment included as part of the battalion rable of

Allowance (TO&) , remaLi unchanged, or be discontinuel

(Ref. 14].

The Commander, Naval FacilIties Engineering Command

[Ref. 15] concurred with the review and specifically

requested that the review consider the total requirements of

the NCF contingency missions and whether utilization of

automated data processing (ADP) will enhancs readiness to

meet these missions. IE the contiagency missions can be

enhanced, only then shoull the pea-.etime poteatial for ADP

use be pursued.

p1
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The folloving approach was taken in analyzing the feasi-

bility of integrating state-of-the-art computer systems into
the battalions:

1. Determine why the battalioas are not using the
existing system,

2. Identify the inforzition requir-ments of a battalion,

3. Evaluate how the current system satisfies these

requirements, ani
4. Identify the poteatial use of computers during

mobilizat ion.

The follcwing sections Jiszuss each Df these points.

A. NON-USE OF THE EXISTIN$ SYSTER

A review of the programs provided with the existing

coaputer systems suggestel that their output shoulA be very

beneficial to the battalions. Why, then, was the use of the"

systems so sporadic?

To get the battalions' point of view, questionnaires
were sent to all eight battalions. tn conjunction with the

questionnaires, interviews with personnel from two battal-

ions in home port at CBC Port Huenaze were also conducted.

A compilation of the responsss from the battalions,

in-luding those obtained luring the interviews, is contained

in Appendix A.

Table I is a summary Df how the personnel that normally

use a program characterize the output of that pcogram. The

figures are in terms of the numbec of respondents. In
general, there is stron; support f,r all of the programs.

Table II summarizes how often the -ame set of respondents

la.



r ABLE I

PROGRAM EVALUIrION SUMMARY (NUMBER)

PROGRAM VERY GOOD 330D AvERAHGE 2PO-O PtNIONI

II 6 - -

M2D3CAL - "" 3 1
6QP 12 1

TOOL. 6 ' 2 1-
- --- ------------ I----------

rE BLE II 5

FREQUENCY OF USE SUMABRY (NUMBER)I

---- --- --- --- --- --- -------------
I I

MEDICAL 7 2- - -

- I

EQUI 9 19 7

-,- - - --- , , 2 I

TOOL 4 3 9I

S I , -72 I

EQUI P 9 5 7
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use each program. As in icated, very few use the programs

on a daily basis, which is not surprising for some of the

programs given their nature; however, the use of WORD

PRDCESSIRG, MEDICAL, and EQUIPMENT was expected to be

higher.

During the interviews the following factors were brought

out as the main reasons for not using the programs:

1. The survey results notwithstanding, the terminal

locations are inconvenient aal discourage use. In

home port the only system available is located in a

regimental building and usually there are two battal-

ions and the regiment all vying for access time. On

deployment, the system is usually located in one of

the offices and iccass time i3 still a problem.

2. Projects were generally consilered to be too small to

Justify the time raquired to load the CM data base.
Most viewed the system as only applicable for large

projects that might, in contract terms, exceed $i

million.

3. The system took an inordinate amount of time (hours

in some cases) to produce a sorted personnel roster
or construction schedule. ihile the :Z or PEOPLE

programs were being run, no other programs could be

run concurrently thus tying the system up with a
single user.

4. The hardware is unreliabLe, particularly the
printers.

5. The system does not provile information that isn't

easier to obtain by other mea.s.

-15
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OFF ICER J
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F I ~TAPP

DEP D ETI EP&RTMENT DEPT
--- -----

II ?X1I-I 73-1InIE N A1

I OPA NY COMPANY COMPANYI COMPANY1 COMPANY

Figure 3.1 NMCB OR~kIIZATION.

B. BATTALION INFORMATION BEQIJIREHBEI!S

NMCBS have a hierarchial stru~tia as shown in Fignr3

3.1 and are normally staffed with 700+ Ifficers and

Enlisted. The basic fiinztions of each of the departments/

companies are as follows:

1. ADMINISTRATIVE Depictuent - Provides basic admini's-

trative support, such as praparation, routing and

filing of reports, carresp~adeace and directives;

transfer and recaipt of per323nal; preparition of the

personnel. diat.&is; and eiatenance of servici

records.

17



2. TRAINING Departzeit - Responsible for contingency

planning, intelligence collection, and the scheduling

and monitoring of technical a~d military training.

3. OPERATIONS Department - Respo2sible for the planning,
scheduling and managing of current battalion

construction, combat and disaster preparedness opera-

tiJons; constructi33 quality, -safety, and engineering

support.
4. SUPPLY De~partment -Respoasible for procuring,

recceiving, storing, issuing and accounting for all

equipage, repair parts and Construction materi-als;

di-sbursement of government funds for battalion

purchases and mili5.tary payday; operations of the

en~listed dining facility, laundry, barbershop,

Central Tool Room, and.-entral Store Room.
5. HEADQUARTERS Company - The alzinistrative and mili-

tary organization for all enlisted personnel assigned

to the battalion Bvxecutive aad special staff. All

erlisted personnel assigned to) the staff for their

professional jobs ire under the functional and tech-
nical direction 3f the staff 1epartment head to which

they are assigned. The company provides support to

the line companis in construction and disaster

recovery operations by virtue of the cospany members

being assigned to the military staff departments, butl

is capable of providing defense in the combat situ-
ation as a company 4nit.

6. ALFA Company - Responsible for the operation and
maintenance of the automotl.ve, construction and

materials-handling equipment assigned to the
battalion. It serves as prime contractor on large
earthmoving, paving, and other horizontal construc-
ti.on pro jecrs, aad as subcoatractor to the general

construction companies for arth-2oving, grading,



excavation, paving, haulin;, pile driving, well

drilling, heavy lifting, blasting and demolition.

7. BRAVO Company - Serves as a prime contractor for
water, sanitary sewer, and power distribution

systems, fuel systems, and communication projects.

It serves as subcontra:tor to the general construc-

tion companies for all utility installation, sheet

metal fabrication, air conditioning and refrigera-

tion. It serves is a aini-3ublic works department

providing for maintanan:e and operation of the unit's

camp.

8. CHARLIE/DELTA Compiaies - Serve as general construc-
tion companies in the role 3f a prime contractor.

They will lend support to ALFk and BRAV3 Companies in

a subcontractor capacity. :Raf. 16]

During peacetime, bttalions ire on a 5/6 rotation
schedule: 6 months in home port and 6 months on deployment.
Whether in home port or on deployment, a battaiion is

engaged in two major opritions: (1 executing their current

assignments and (2) planning f r the upcoming rotation.

During the home port period, personnel are engaged in
various types of training: military, factory, .avy schools,

and local projects to maintain profi:iency. The time period
of the training activities will vary from one day to many

weeks. A separate trainiag schedule is established for each

member of the battalion based upon :is own capabilities and

prior training and it is highly unlikely that any two

members will have the same schedul-. At the same time,

battalions must also plan for their ipcoming deployment.
The current policy is to rotate all battalions through

all the overseas deployme t sites, regardless if they are

Pacific battalions out of Port Hueneme, CA or Atlantic
battalions out of Gulfport, MS. 1h. projects assigned come

from prioritized lists that are submitted annually by

19



CINCPACFLT, CINCLANTFLT, and CINCU3NAVEUR and approved by

CN3. The TWENTIETH NCR at CBC Gulfport provides support for
the Atlantic and European deployment sites by developing

material take-offs for ea:4 of the projects and ordering and

shipping materials procural in CONUS. The THIRTY-FIRST NCR

at Port Hueneme and the THIRTIETr NCR at ;uaa provide
similar support for the Pacific sites. In planning an

upcoming deployment, a battalion needs information

concerning the status of all projects expected to be
assigned: those that are under zoastructicn as well as
those that the battalion expects to start. The information

would include the current constru:tion schedule and the

schedule of men, material, and a.laipment requirements for
each project.

The reverse is true for the deployed battalion: they
must plan for the upcoming home port period while executing

the deployment site construction schedule. The planning for

home port includes determining personnel losses due to

Expiration of Active Obligated Service (EAOS), transfer,

etc., and the comcommitant loss in skill level. To reestab-

lish the skill level, training requirements have to be
determined and quotas reqaested and established followed by
assigning individual members to each of these quotas.

Every department and zompany is involved in schedules:
material schedules, personnel schedules, equipment sched-

ul.s, construction schedules, etc. kt the moment, most, if

nct all, of these schedules, are d.veloped and maintained

manually even though it is this kiii of effort for which

computers can be used very effectively.

23
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C. IVALUATION OF TSE CURRENT 5ST!!

During the construction of any project, it is necessary

to bring together in an orderly fashion the requisite labor,

material, and equipment. .onstruction projects are normally
divided into their constituent parts and the parts then

linked together into some type oE time-scaled schedule.

This schedule can take the fori of a bar chart or a Program

Evaluation and Review Technique (PERi| or CPR network. The

construction schedule should identify the required daily

resources and, from this, individual daily resource sched-

ules can be developed. rhe resource schedules should cover

either the construction period or the deployment period,

whichever is shorter. Any chanae in the construction

schedule, either acceleration or slippage, will impact on

each of the resource schedules.

The CH program will provide this information as each of

the project's constitueat parts equates to a program

activity. The major drawback of the program is the limited

number of resources (6) that caa be assigned tc each

activity. If the project data ba3s is maintained, any
company or department can access that data base and obtain

an updated schedule. Any change, caused by the project

either being ahead or behind schedule, that creates a situ-

ation where the project requirements exceed the supply for

that project will be flagged so that appropriate action can

be taken. The CH progras is appropriate and most useful at

the project manager or crew leader level as it is this level
that is primarily concerned with the day-to-day details of a
construction project.

The Company Commander or Operations Officer is generally

concerned with a consolidated project schedule on a company

or battaion-vide basis, respectiveLy. They ire concerned
with resourca leveling on a broader scale. A change in the

21



construction schedule for one pr3ject will affect the

construction schedule for ill other projects which, in turn,

will affect the total daily resource schedule. An excess or

shortage of personnel resources are particularly important

since the labor force cannot be hired or fired when the

requirements change. rhe current CS program will not

provide this type of schedule and, therefore, if a consoli-

dated project schedule is used, it must be prepared

manually.

For a battalion to fanction effectively, each member

must have a daily assignament. These assignments might be

leave, TAD, schools, projects, stc. Since most of the

departmerts operate in in office environment, a formal

assignment chart is normally used oily to post leave, TAD,

and training schedules. rhe charts used by the companies,

and possibly the Operations and Supply Departments, woull

also include project assignments. The CM program allows

resources to be attached to each activity in terms of

numbers and trade, but not by name. rhe PEOPLE program will

show a ccmpany assignment and whether or not an individual

is TAD, but neither are tiel to time. Therefore, the

assignment charts, which are basic personnel management
tools, must be prepared aid maintain--d manually.

Battalions are faced with the same administra-ive

requirements as any military unit. Instructions and not-1ces

must be prepared, updated, and issued as well as letters,

memoranda, endorsements, etc. The WORD PROCESSING program

provides the capability tD use standard formats and allows
for easy changes and updates. By using the data base, much

of the hard copy files can be eliminated.

Any construction orgiaization mast be concerned with

safety as the work is inherently langerous with severe and

fatal accidents not uncommon. Although not specifically

applicable to military organizations, OSHA contains

22



extensive safety regulitions that are applicable to

construction in general. While it is appropriate that the

battalion's safety organization be very familiar with those
safety items that are required as well as recommended, it is

also appropriate for the project manager or crew leader to
be aware of those items tait are applicable to each project

activity. The current SAFETY program is merely a statistic

gathering package and canaot be used is an effective tool to

promote safe operations.
The health of its memoers is a primary consideration of

any military unit. The aedical stiff must ensure that all

members of the unit are physically qualified to deploy and

to perform those tasks inarent in their rate. Therefore,

medical records are maintained and screened periodically to
ensure that the necesary examinatioas and inoculations have
been accomplished. The 3EDICkL program will sort the data

base and provide a listing of ill personnel that are due for

examination or inoculation. medical records have tradition-
ally been filed by social security .umber (SSNI due to th.
possib-lity of name duplizitioa. rhg current program does

not provide for a SSN field and, therefore, confusion as to

which "BV3 John William S2ith, Jr in :-harlie Company" is due
for a medical examination -an occur.

On deployment, the bLttalions ire assigned the custody
of a vast array of automotive, construction, ind material

handling equipment. Some pieces of equi-ment can be

assigned to a department ar company on a continuing basis
ani operated by members 3f that enti.ty. Other pieces ir-

maintained in a pool with the operation of some st-ictly
limited to Equipment 3perstors from Alfa Company.

Regardless of whether the equipment is on i contir.uing
assignment or not, the maintenance is performed by Alfa
Company. The maintenance frequency (e.g. every 3,000 miles,
every 100 hours, etc.1 will vary by type of equipment.
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Although the frequency will be constant within each equip-
ment type, the actual maintenance schedule for each piecs

will vary depending upon the use. This variable mainte-

nance schedule could impact upon the construction schedule

unless a companion operating schedule is kept as well. The

ZQcIPKENT program will provide a maintenance schedule and

also has a field to record the egupient location. A major
drawback is that the program will not provide in operating

schedule for the equipment. If a crane is needed on one
project one day and on another project the next, ths

schedule must be prepared manually.

The battalions also maintain a lirge inventory of tools,

some of which require spezial traiai2; to operate. when the

tools are checked out, castody cards are prepared and main-
tained until the tools are returned. The TOOL program will

generate inventory and custody reports.

D. TRAINING

When the systems were first introduced, the training on

the systems was limited to the DfEicers and Zhief Petty

Officers. This group received instruction on how to input

the data and generate and ase the reports. The training has

since been expanded to in-lude petty officers. One problem
with the training is that 3ffizers, :.hiefs, and petty offi-

cers are being trained is terminal operators. It is

suggested that the traiqing is focused on the wrong level.
How to use the reports aid which reports are available is

appropriate for crew leaders and above, but the inst:uction
on terminal operation (how to access the programs, input

data, and generate output) should be given primarily to

lower level personnel, i.e. company clerks, etc.
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2. POTENTIAL USE OF COffP rERS DURIN; ROBILIZAZION

During mobilization the NICBs ace intended to provide

responsive construction support at Ntvy support bases in

forward areas or in combat zones to which Navy and/or Marine

Corps forces are committel. Normally in the combat zone,

NS.:B-built facilities will be limit.l to initial, interme-

diLte9  and temporary construction standards; however,

capability for permanent construction will be maintaized.

[Ref. 5: p. 1]

in peacetime, N3C3s shall undertake construction

projects which maintain their const.-ction capabilities and

enhance their readiness to accomplish their con-igency

mission. In time of emergency or disaster, NMCBs shall

coiduct disaster control ind recovery operatioas, including

emergency public works operating fanctions, as directed.

(Ref. 5: pp. I & 3]

The requirements during mobilization and peacetime oepr-

ations are essentially similar. Men, material, and

equipment must be orgaaiz-3d and deployed to a particular

location -o perform a specific tasc. Hcstile action not

withstanding, there are two main lifferences betwesn the

peactime and mobilization environments: (1) the planning

tize horizon and (2) established ie'loyment sites vs virgin

territory.

While ganeral planniag for mobilization can be accom-

plished in advance, detailed planning must be tailored to

the specific situation, and in all pcobability will not only

involve the battalion, bat rear echelon commands as well.

General embarkation plans, for example, can be prepared in

advance to mobilize all or part of a battalion. Once a data

base is established, it can easily be maintained and can be

used as the basis for 1eveloping a specific situation plan.

By having the appropriate programs ivailable, i.e., those
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that serve all levels within a battalion, LDP can be an

extremely useful tool 1mrin; the initial mobilization

phases.

The usefulness of ADP it a forwa:. site will depend upon

the anticipated length of the engagement and whether the

appropriate facilities are available. If the engagement is

expected to be short or only very primitive facilities ar_

available, manual methols say have to be employed. ?or

long-term engagements with essentially permanent camps, as
were developed in Vietnam, ADP can be used very affec-ively.

In a forward area changes in priorities, assignen-s ani

resources can be expected to occur much more frequently than

during peacetime. Computers -an develop new schedules and

plans much more quickly and accurately than can be accom-

plished manually. If properly d-esigred, computer systems

can improve a battalion's flexibility and enhance its

ability to react quickly iad effectiiely.
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A. INTRODUCTION

This chapter will dis:uss methods to improve the effec-

tiveness of the use of zoiputers. F-:st, use of compu-.ers

within the construction ialustry wiLl be d-iscussed, followel

by discussions of hardware ard s:ftw- e and, at -he end,

recom mendat ions.
Computers are generally clissifie3d as main frames, mini-

computers, or microcomputers and the distinctions betwee_

the three are not well defined. The mi:rroelec-:ronics

industry is revolutionizing the cziputer industry. Th .

concept of the computer center is a room with a !arge

computer to which users bring their work for processing is

rapidly becoming obsolets. rhe Dld concept :f i single

computer serving all of an organization's zomputational

needs is .apidly being :plazed by one in which a large

number of separate but interconnectel computers do the job.
No longer ars users bringing work t: the computer, inste.ad

computers are being brought to the users. [Ref. 17: p. 2]

B. CONPUTER USE IV THE CDISTRUCTI3N INDUSTRY

As stated in z-hapter I, the zonstruction industry has

not mad-. considerable use of computers except for general

administrative functions; however, some firms are beginning
to experiment with computers with c=siderabie success. The
following paragraphs describe soma examples of typical
app 1 icat ions.

In Anoka, Minn., a c)ntractor uses a CPM-based sched-
uling program to keep trick of the 400 units it builds

annually. Each superintendent submi.ts a form it the end of
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the day indicating which ativiti-s dare completed that day.

At the end of the week, this infor3ation is fed into the

coaputer, and the superintendent's szhedule is automatically

adjusted. [Ref. 18] This program sounds very similar to the
CH program. It is project oriented and the total project

schedule is updated by apdating the individui activities

within the project.

A schedule program used by a Bellevue, Washington

contractor can also tell just how such impact a change -
revising floor plans, for examole - dill have on a project's
completion date [Ref. 19]. this is a more sophisticatel
scheduling program which allows new schedules to be devel-

oped that are caused by the inevitable changes that occur

with any construction project. rh_ ZM progra3 does allow

changes to be made, but Lt also re uires that the critical

path be determined in advance so that the critical acrivi-
t"is can be so designated.

In Seattle, a leading ouiller of high-rise office build-
ings, hotels and multi-unit housing facilities, is 4sina a
computer to keep track of construction workers and .quip-
ment. When the payroll clerks dant to fiad out what

construction job one of the workers Is on, they use a query
to get the information froi the data base. Before they hal

the computer, they had to go throu.h stacks and stacks of
reports. The company's first ona-line project was an
eqalipment-management system, which instantly pinpoints the

location of every piece of large a-ipment, o matter what

project it's being used on. (Ref. 20] This seems to be a
mixture of the PEOPLE and EQUIPMENT programs. The PEOPLE

proqram will accept a company assignsent, but not a project
assignment. The EQUIPMENT progra2 allows the location of

the equipment to be either by organizational unit or by

pro ject.
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Engineering News Record [Ref. 21] reported on a company

in Belgium. Using an on-site interactive computer terminal,
the head project supervisor feels a progress report on

construction activities into the machine daily. The

computer identifies critical tasks (those in which a time

slippage will slow the entire project) plus those which are

in advance of and those running behind the schedule. The

computer prints out personalized work tickets covering a

two-day period for foram-a and key members of the 120-man

work force. In cases of unexpected problems, such as a

machine out of service, the computer guickly scans alterna-

tives and proposes a substitute schedule for men, machines

and the flow of materials. This program seems to be an
expansion of the CM program where Ziany more resources per

activity can be listed &id alternative schedules can be

determined in advance based upon resource availability and

kept in the data base for future use. It might also be much

more sophisticated and use file int-gration and resource

leveling techniques.

There are also a number of other programs oa the marke-.

For example, the FRE&IN3 CAL:ULAkrR is a new program that

coiputes the amcunt of lusber, aails, drywall and other
materials, plus the number of man-hours needed to complete

walls, floors, roofs, partitions and exteriors of any house.

Its use requires little computer expertise and it can be run
on micro or minicomputers. The inf)rmation can be combined

with a builder's own cost data to get quicker and more accu-

rate estimates than are normally possible without the aid of

a computer. The user can change built-in formulas to accom-
modate his particular circumstances.

An estimating program makes it possible for custom home-
builders and remodelers to use their computer is a marketing

tool. The program is accurate to within two percent and

provides:
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1. A complete estimate in three or four hours with waste

and inflation percentages factored in.

2. A materials take-off list that includes everything
"down to the tubes of glue". The system automati-

cally converts materials to ordering units.

3. The ability to ask " what if" guestions. Custom-home
buyers can make hianges in the original plans and thl

computer will quickly recal-ulate a new price.

For production builders, the MOD3L HOME COST EXTENSIONS

APPLICATION program lets the builder compare prices among

his suppliers. It contains three separate filqs:
1. A model master fiLe that id. ntifia.s ea-h model th:

builder wishes to price.

2. A quantity file that lists the amount of material
needed to build a particular nolel.

3. A cost file that contains i price book for each

vendor.

The programs are written in BASI: ad can be used on 131
5110 and 5120, WANG 2230 series, Radio Shack TRS 80,

Hewlett-Packard and Texas Instruments systems. rRef. 221 No

ccuparable program exists for the NZF, but such a program

could be very useful at the regimental and battalion levels.

The programs used by private coatractors are similar to

those already provided to the battalions with the exception

of the cost estimating pcograms aad are appropriate for

single project management. With the possible exception of

the program in Belgium, txey are not designed for ri-sourca

leveling, i.e. , managing a finitea amount of labor or
equipment resources.
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C. HARDIARE

Main frames used to o~fer the oily real computing power

but minicomputers and microcomputers are beginning to chal-

lenge. minicomputers now come with large main memories and

are beginning to be used as main computers, much as main

frames used to be, and -in operate very well in a normal

office environment.

In general , the teri _icoR.el er can be defined as a

stored program computer zomprising aemory and input/output

circuits togethez with a microprocessor central processing

unit (CPU). Microcoaputers have attracted many people

because cf several advantages over li-ger computers. First,

microcompuaters can be used for a eide range of specii:

applications. Second, xicro-omputars are powerful, rqli-

able, and inexpensive. They can operate effectively in

e. vronments where older -omputers would fail. Mnst off-

the-shelf microcomputers operate at room temperature and

require no special air zonditioning or power supplies.

[Ref. 23: p. 11

The present hardware for the IIMBs is -a inicomputer
system and, in CONUS, his one CPU with a console keyboard

visual display terminal, two five-megibyte disk units, one

double floppy disk unit, one high s9ee printer, and one low

speed printer. The hardware at most of the deployment sites
consist of one CPU with two console keyboard visual display

terminals, three five-megioyte disk inits, one double floppy

disk unit, one high speed printec, and one low speed

printer. C Ref. 271
Radio Shack is now offering a microcomputer (the TRS-80

Model 16) with one CPU and a s3cond microprocessor for
input/output, up to 512k bytes of meaory, a console keyboard

visual display terminal, one doable floppy disk unit

(1. 25-megabytes per diskj , up to three 8.4-mgabyte hard
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di3k drives, one high speed printer and one low speed
printer for under $30,030 [Ref. 28]. This microcomputer has

more computing capacity than the existing minicomputer.

As indicated at the beginning of this chapter, single

large computer systems are being replaced by a series of
smaller interconnected computers. 3ne advantage is that a

number of smaller systems performing the same functions are

less expensive to purchase, opera e and maintain than d

single large system. Another advantage is that each of the

smaller computers can access and operate on the same data

base, regardless of the physical lcation of the computers

or the data base. Since ea.h comDauter accesses the same
data base, redundancy is built in. If one camputer goes

down, another computer in a different location can be used
while the first is ;etting :apaired or replaced,

Interconnected computers, known as either networks or

distributed systems based upon their function, bring the
comruter to the user anl complaints concerning terminal

lozations and access -time should be greatly reduced if not

eliina-ed.
The networking of computers is aa important concept. By

placing at least one computer in eaca department and company
(some may require two or more), networking interconnects

these computers similar to a telephone system. The

computers can be connected via existing telephone lines, but
this requires the use Df modems (modulator-lemodulator).

Another method is to use high banl-width coaxial cables.
Cables eliminate the need Eor the modems, allow a signifi-

cant increase in the data transfer rate and are applicable
for small local networks. The telephone system limi-s the

transfer rate to about 963) bits per second while the use of

separate cables permits a rate in exzess of one million bits
per second [Ref. 17: p. 286]. Zablas, however, are morp

expensive to install and maintain and make the system

relative.y iamobile.
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With a network it is not necessary that all programs or

files reside on a single computer or that they be duplicated

at each of the computers. The PEPLE program, for example,

could reside in Admin, the EQJIPMENT program in klfa

Coupany, the CH program in Charlie Zazpany, etc. Software

would provide the ability for any 3f the computers to access

any of the programs.

Reliability is an important factor. There are several

strategies available for ensuring sufficient reliability

under wartime conditions. The choi-e lepends upon balancing

the reliability rqqui:ements agai-st the cost. The reli-

ability requirement must be le.ined base upon the

operational uses for the equipment. Several strategies for

enhancing reliability are possible. Dne is to "harden" the

equipment. This can be accomplish.d by proczring MILSPEC

equipment specifically designed for military applications,

or it can be partially ac-complished by procuring ruggedizel

commercial equipment. [Raf. 6: p. 2]

To acquire MILSPEC ejuipment essentially triples the

acluisition cost and also rc;uires a dedicated logistics

support system whereas the ruggedizel commercial equipment

is less expensive but also less able to cope with harsh

environments. This second approach generally uses small

microcomputers with improved reliability but aot to MILSPEC

standards. Examples of ruggedizel hardware include the

Marine Corps, ADPE-FMF computers or the Navy's Shipboari

Non-tactical Automated Pro-essing (SP) . A large supply of

thdse ruqqedized microcomputers is usually stocked at

central locations and failures in the field ire replaced

with new units from the central stozk with the failed unit

returned for depot maintenance and :estoraticn to the stock

pool. (Ref. 6: p. 21
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D. SOFTWARE

While there are many operation3al similarities between
the private construction industry ani the NMCBs, there are

also some very distinct differences. U. S. contractors

normally are not self-contained and self-suffizient organi-

zations. General contraztors, who rely on union halls for

labor and on subcontractors for specialized work such as

mechanical, electrical, structural, etc., view their world

as having unlimited resources. rhay have the ability to

hire and fire on a daily basis and 2ave a relatively short

supply line. NMCBs on the other hind operate with a fixel

number of resources and at oveaseas leployment sites with an

extended supply line. If a piece of equipment goes down or

needed material is not ivailable, NMCBs must have the

ability to shift resources quizkly and effectively.

Therefore, the simple orograms that are used in the

construction industry do not satisfy the needs of the NMCBs.

To be effective, the existing programs need t3 be expanded

and a supervisory program, a data base management system

(DBMS), needs to be implemsnte.

A data base management system is a set of programs that

operate on the data base in accordance with the user's

commands [Ref. 23: p. 231. These pcograms are invisible to

the user, are in between the user's program and the data

base, and allow the user'S program t3 access different files

within the data base. First, the design of a data base will

be discussed followed by a further discussion on DBMS.

Terminology within the computer industry has not been

fully standardized. For purposes of this paper, ths

following definitions will apply:

1. Data Base - The aggregate of ill files regardless of

the physical location of each of the files.

2. Fil.- The aggregate of all similar records.
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3. Records- The aggregate of all information (fields)

on a particular individual, project, piece of equip-

ment or tool, etc.

4. Field - A single attribute of a record such as name,

rate, SSN, etc.

It might be said that this is the data base era in

computer technology. Dita base processing has grown in

significance among cosputer scientists and also among

maagers of organizations. The capacities of an-lin- data
files have grown rapidly. As capacities go up, the cost per

bit of storage comes down. this situation notivates data

base designers to continuea their efforts to obtain better

data base systems. [ief. 23: p. 7]
An important consideration in data base design is to

store data in such a way that it zan be used for a wide

variety cf applications. By doing so, the data can be

changed quickly and easiiy. To aciieve the flexibility of
data usage that is essential in most. commercial situations,
two aspects of data base design are isportant. First, the

data should be independent of the pr)grams which use it, so
that it can be modifiel dithout the programs being changed

(data independence). Se ond, it should be possible to
interrogate and search the data base without the lengthy
operation of writing programs in conventional programming

languages. [Ref. 23: p. 7]
In designing a data base systm there are many facts

that should be considered. The following are among the
primary objectives of data base organizations:

1. It should make applications develcpment easier,

cheaper, faster, and more flexible.

2. The data should have multiple uses.
3. Data independence.

4. Clarity. Ease of understanding what data 4-3

available to the users.
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5. Flexible usage. Data can be used in flexible ways

with different a-cess paths.
6. Spontaneous requests for data can be handled easily

by means of a high level guery language or report
generation language.

7. change is easy.

8. Low cost.

9. Accuracy and consistency.
10. Privacy. [Ref. 23: p. 15]
In desiqning a multipl- file data base, duplicaticn of

information between files should be kept to an absolute
minimum. For example, within both the PEOPLE and MEDICAL

files, each Decord includes fields for name, rate, company,

and projected rotation late (PRD). While it is not common
that there would be a name change, it cannot be considered

unlikely. It is highly likely that a change will occur in

rate, ccmpany and PED. Therefore, when such a change
occurs, it is necessary to update the appropriate records -n
both files. Tf only the records 4i, one file are updated,

inaccuracies and inconsistencies oczur which places the

integrity of both files in doubt. A DBMS can access
different files by using a common field, preferably one that

is highly unlikely to change. In our example, such a field
could be the SSN, which presently loesn't exist in the
MEDICAL file. If a SSN fiield were t) b. substituted for the
nase, rate, company and PRD fields in the MEDICAL file, the

medical staff could generate a list of personnel by name,

rate, SSN, and company overdue for a smallpox inoculation.
The MEDICAL file would be sorted oa. the inoculation field
which would identify the individual overdue records ani

thereby the SSN for each recorl. rh. DBS could then access
the PEOPLE file by SSN sand extract the name, rate, ani

company from each of the appropriate records and pass that
information back to Medical. If, on the other hand, the
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medical staff wanted to check the status of all inoculations

for all personnel with a PRD of 3) June or earlier, the

PEOPLE program could be sorted on the PRD fiell which would

identify the name, rate, 5SY, and Canpany of the appropriate

individuals. The MEDICAL file could then be sorted on SSN

to obtain the desired listing. With a computer network this

can be accomplished even though the DBMS may reside in
Operations, the .EDICAL program i4 ladical, and the PEOPLE

program in Admin and it is tot n.cessary that the medical

s:aff physically run one program a! then th. other. They

can, frcm a menu, requast the io3zlation status and the

DBMS will actually invoke the two pr~grams. Because of the
Pritacy Act, certain personal information is considered

sensitive, but these sasitive fields can be protected
allowing access cnly by authorized personnel.

In a similar fashion, all of the programs can be linked

together, as aFpropri!te-, by establishing azcess (key)

fialds. In addition to m:difying the exisning programs, new

programs should be designed. Two nev programs that were

alluded to in Chapter It were (1) a program that links

safety considerations to :M aztivitias and (21 a program
that will generate an equipment operating schedule.

In the past, limited and expensive memory required tha:
designers and ;rogrammers optimize machine efficiency.

Today, as hardware and aamory costs decline and software

costs go up, computer scientists are placing more emphasis

on software understandability and maintainability.

Programming in assembly oc machine linguage (the most p-imi-

tive languagesi is losing favor. rhe use of higher level

languages, that are ore English-like, and structured

programming techniques will provide programs that are more

understar.dable and maiatinable. nodularizing programs,

which is analogous to separating - struction drawings iato

civil, structural, mechanical, and electrical sections, also

improves maintainability: the ability to debug ind modify.
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The major advancement in the arei of modular programming

has been the development of coding tachniques and assemblers

which (1) allow one molula to be written with little knowl-

edge of the code in another module, !Lid f2) al.1ow modules to

be reassembled and replaced without reassembly of the whole

system. (Ref. 24: p. 220]

The benefits expectel of modular programming are: (1)
aaaagerial - development time should be shortened because

separate groups would work on each zodule with little need

for communication, (2) product f.---ibi2li-y - it should be

possible to make drastic changes tD one module withcut a
need to change others, (31 coMprqhq.isibility - it should be

possible to study the system one mdIule at a time. The

whole system can therefore be better designed because it is

better understood. [Ref. 24: p. 221]

The module concept allows progrims to be machine inde-

pendent. An interface nodul.e is isad to bridge between

applications programs and the machine operating system. If
a machine needs to be replaced due to normal waar and tear,

obsolescence, etc., only the interffaz_ module may need to be

changed.

Information must be parceived before it caa have value

for human decision-making. The effe t-iveness with which a

user perceives informatio2 is largely governed by the way in

which it is displayed. The interface between the system and

user is one of the more citical design factors. [Ref. 25:

p. 27]
Some of the general principles of good display are as

follows:
1. Use standard report formats, headings, and defini-

tions whenever possible. This permits a user to scan

a display without having to i7terpret eazh item.

2. Each item displayal should be labeled or have an

cbvious interpretation.
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3. Avoid unnecessary precision. Since an aggregation

inevitably represents an approximation of reality,

excess precision ails little value while it clutters

up the display.

4. Use graphical display when feasible. k graphical

display reduces unneeded precision while often

revealing relatioaships asagi variables much more

perceptibly than a tabular display.

5. Provide a basis for interpceting information. A

given piece of information seldom his value by

itself; it must be assessed r-lative to some szandard

or anticipated result. It is therefora important

that a user be provided sufficient information to

comprehend the signifizance or surprise content of

new information. rhis can be done by displaying the

new information (a.g., actual current results). in
juxtaposition with the existing plan, standard, or

past results.

6. Provide links among separate displays. Each display

should cottain relatively little information in order

nct to swamp the user. It is therefore necessary to

use multiple displays if muca information is to ba

conveyed. CRef. 25: p. 27]

In designing any hardware/softwars system, there are i

number of crucial questions to whi:h the system designer

must find answers. One is the rol. of the human operator in

the operation of the system. Simplicity of use will

encourage users. Design zonsiderations that involve trade-

offs between simplicity and efficiency should be weighted to

favor simplicity [Ref. 26: p. 46]. The man-machine inter-

faze must account for the limited c)puter exposure of most

NHCB personnel.
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Z. RECORNEDTIOIS

The major expenses in computer systems at present and in

the future are in software. Users in the United States

spend over $10 billion fo: software every year. By 1985, it

is estimated that computer software expenses will constitute

about 90 percent of the total system cost. Therefore, the

effort to expand and enhiace the present systems should be

directed towards the softwire development. Even though it

is contrary to the way cDmputer systems have been obtained

in the past, the software requireents should drive the

hardware requirements: make the hardware fit the software

rather than vice versa. As an article in Housing recom-

mends, decide what you need and thea find the program - the

software - that meets those needs. To many this sounds liks

buying the system backwards, since most people tend to

purchase the hardware first and then the application soft-

ware. But all programs do not run oa all compuzers. It is
possible, and in fact common, for a company that buys hard-

ware to discover that the program it needs cannot run on

thit equipment. The hardware does the actual work, but the

software controls the system and should dictate the type of

equipment the company neels. 'Ref. 3: p. 79]
Studies have shown that scftware costs rise dramatically

at about the 85% saturatioa point of ZPU and mesory capacity

and suggest that the following points be considered for

hardware procurement:
1, Overall system zost is generally minimized by

procuring computer hardware with at least 50% to 103%

more capacity than is absolutely necessary.

2. The more the ratio of software-to-hardware costs

increases, the more excess computing capacity one

should procure to minimize the total cost.
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3. It is far more risky to err by procuring a computer

that is too small than one that is too large.

[Ref. 29: p. 13]

Establishing computer networks, using microcomputers

ani/or minicomputers, at each of the ieployment sites and at
the battalion facilities in home port is strongly recom-
mended. The equipment 3houll be permanently installed at

each of these locations. Some number of microcompute rs

could also be included as part of tts battalion TOk for use

by detachments or at construction sites that are remote from
the main camp. Unless the computer systems are as available

during home port as on leployment, continued sporadic use of

the systems can be expected. Tie more the battalion

personnel use the systems, the more familiar and the uor-P

confortable they will become with them.

141
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V. I22LEAI41!

In 1513 Machiavelli observed: "There is nothing more

difficult to plan, more doubtful of success, nor more

dangerous to manage than the creation of a new system. For

the initiator has the enmity of all who would profit by the

preservation of the old system and merely lukewarm defenders

in those who would gain by the new one." [Ref. 1: p. 1]

It is important for the manager iot to lose sigh: of -h-r

many aspects which must be considered when developing a new

system. It is not just a technical =-omputer process; to the

contrary, it often drasticilly affects and changes the basic

fabric and operation of tia organizat.ion. [Ref. 1: p. 1]

Many managers assume thit s"iply installing a new

mazhine or a new system will gaaranteea immediate improvement

in productivity. They concentrat_ on the technical and

supposedly "rational" aspects to the letriment of social and

emtior.al factors. [Ref. 30: p. 4831 The introduction of a

system, idea, or practice may be perceived as new, an inno-

vation, by an individual. It matters little, so far as

human behavior is concerned, whether or not an idea is

"objectively" new as measured by the lapse of time since it

first use or discovery. It is the perceived or subjective

newness of the idea for the individial that determines his

reacticn to it. (&ef. 31: p. 19] Tis reaction is a combi-

nation of the analysis of the innovation and the mental

processes that individuals normally go through in making a

decision whether to accept or reject.

In analyzing an innovation, the individual evaluates the

following charcteristics:
1. Relative advantage. This is the degree to which an

innovation is perceived as better than the idea it

supersedes.

L&2

i -



2. Compatibility. This is the legree to which an inno-

vation is pe-ceivel as being consistent with the

existing values, past experiences, and needs of the

receivers.

3. Complexity. This is the degree to which an innova-
tion is perceived 13 difficult to understand and use.

4. Trialability. This is the degree to which an innova-

tion may be experizented with on a liited basis.

New ideas which aaa be tried on the instillment plan

will generally be adopted aore quickly than innova-

tions which are not divisibl.

5. Observability. this is the degree to which the

results of an innovation are visible to others. The

easier it is for aa individual to see the results of

an innovation, the more ikely he is to adopt.

(Ref. 31: p. 22]

The mental process in reaching a decision to accept or

reject consists of four fanctions 3r stages:

1. Knowledge. The individual i-s exposed to the innova-

tion's existence aal gains some understanding of how

it functions.
2. Persuasion. The individual forms a favorable or

unfavorable attitulde toward the innovation.
3. Decision. The individual engiges in activities which

lead to a choice to adopt or reject the innovation.

4. Confirmation. The individual seeks reinforcement for

the innovation-derision he has made, but he may
reverse his previous decision if exposed to

ccnflicting messages about the innovation. [Ref. 31:
p. 1011

Knowing about an innovation is often quite different

matter from usinc the idea. hn innovation will be rejected
if the individual does not regard ths system as relevant to
his situation, as potentially usefil. Consideration of a
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new idea does not pass beyond the knowldege function if the

individual does not define the information as relevant to

his or if he loes not saek sufficient knowledge to become

adequately informed so that persuasion can take place.

(Rf. 31: p. 108]
An individual's attitude tovarls an innovation is a

primary factor during the persuasion stage. A previous

positive experience with the adoption of innovations creates

a bank of generally favorable attitudes to change that

facilitates the development of a favorable evaluation of the

next innovation considered by an individual. On the

contrary, a negative experience from an innovtion that is

perceived as a failure leads to es-istance to future new

ideas. [Ref. 31: p. 110]
As the individual goes through th- persuasion and deci-

sion phases, the systei aust retain its relative advantage

ani capatibility [Ref. 31: pp. 109 & 112]. At the confirma-
tion staqe, the indivilaal seeks reinforcement for his

decision. [Ref. 31: p. 113). It is important to remember

that the innovation-decision process can just as logically

lead to a rejection decision as to aloption. In fact, each

function in the process i-s a potential rejection point (see

Figure 3.1). For instance, it is possible to reject an

innovation at the knowlelge function by simply forgetting

about it after initial awareness. And of course rejection

can occur even after a prior decision to adopt. This is

discontinuance, which can occur in the confirmation

function. [Ref. 31: p. 113]
If the introduction of a redesigned system is to have

any success, it must be perceived as a.w. This will require

separating the existing system from the redesigned system.

The existing system, from which ther- have been both favor-

able and unfavorable experiences, should be discussed in
terms of an experiment cr trial to gain the knowledge and
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understanding of the needs of the bittalions. If the new
system is perceived as zerely a rehash of the existing

system, chances for a successful iplementation may be
significantly diminished. Each member of the battalion must

perceive the redesigned system as new, relevant and useful

for his.

Even if the computer system is viewed as useful in

general, an individual may still resist its use because of

un-ertainty. The traditional ways of doing things offe:

precedents that can guide zembers' a-tions; the consequences
of the traditional ways are at least well known and predic-

table. Unwillingness to give up tasks and relationships

that are familiar may cause resistance to change. (Ref. 32:

p. 377] Special effort should be made to demonstrate that

the system provides the sate information that an individual

has used in the past and that this information is provided

faster, easier, and more i--curately.

Resistance may also occur due to perceivel changes in

so-ial relationships - the patterns of authority, status and
sentiment (Ref. 30: p. 430]. If the individual views the

system as substituting for him as an information source, the

computer may be perceived as denigrating to his position
and, therefore, as a threat to his social standing within

the battalion.

One method to overcome resistaaC: Is to collaborate with

the users: involve them in the design and implementation.
An individual who feels threatened by the computer due to
uncertainty or a perceived change in social status may

become more receptive to tae systei if he is able to partic-

ipate irn its creation Lad influeace its design. This

participation may also help overcome a previous unfavorable

exp er ience.
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with eight tattalions, this will be difficult. One

approach would be to work with only Dne battalion during the
design and initial implementation phases. On:e the system

has been installed and appropriate instruction has been

given to all personnel, the system can be distributed to the

other seven battalions, oae at a time.

The contact between members of different battalions
forms an informal communizations network. This informal

network can be used to promote or lestroy the new system.
If short-cuts are taken daring the design or zhe? design time

is shortened with the ilea of working out all the bugs
during implementation, the credibility of the system coull

be irrepairably damaged.
The design and implazentation process for a computer

system is markedly different from i construction project.

An inadequate design of a Zonstraction project can be

compensated for during the construction phase, but not so
with a computer system. If the oatput is incomplete or

nonuseful, the system may be reje-ted out-of-hand and may

never be accepted no matter what -hinges are made. it is

extremely important that the preponderance of time and

effort be devoted to the design so that oaly positive

comments are comunicated over the informal network during
the initial implementation. If the initial battalion views

the system as useful and ilportant, acceptance by the other

battalions will be enhanced.
One final matter neel to be taken into consideration.

The computer systems are tools which, if proparly designed

and used, can be very effective in ac:complishing a battal-

ion's mission. To be accepted, their use cannot be

"directed from above". Zhange imposed from the outside or

cn personal grounds ("rhis is the way I want things done"I

will be interpreted by subordinates is a sign that they have

not done their Jcbs properly. They will feel pressured and
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uncertain about why the zhanges ace being made. Thus,

instead of seeing the changes as a more effeztive way of

reaching common objective3, organization members may resent

change. (Ref. 32: p. 3771

The battalion's superiors have a legitimate need for

information and the right to diract the battalions to

provide that information, but they should not lirect "how"

that information is gathead or coaoiled. The battalions,

as well as entities within a battalion, should have the

option of using either maaual or aut:mated methods to manage

their operations, including meeting their reporting require-

ments. If the systems are designed ind implemented as tools

to meet the needs of the users, it is felt that the users,

on their own, will opt foc automatioi.
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SURVEY RESULrS

How would you charactarize tha :34 program output?

GRkDE VERY GOOD GOOD AVERLn POOR NO OPINIONI
05 -2-- 1-1----------------------------- -------I

04 1 1 - 1 5

03 1 1 1 7

01 1 2 2

I------------------------- - - - - - - -

E8 1 41 1

-- 1 1 - 4
4 2 6

i5- i 11 5I--E6 10 --- 5

---- ------- ----------

rCTAL 21 34 5 L41

N =105 respond-ent3
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How would you characterize the WORD PROCESSING program output?

GRADE__VERY GOOD GDOD AVER&;E POOR jNO OPINIONI

05 1 25

03 -11 f 2 11

02 - --- 5

01 -- 2 -3

E9 5

-

--- ---- ----

E6 I 2 1--------------------------18---

03I 37

01 2 3
TOAL- 82----

E8 - 3

--- --- -- --- -- -- ------
05 1 2 2 15
04 2 3

03E 3 3 117

E7~~ 33 -28

--------------------------- ----



How would you characterize the SAFETY program output?

GRADE VERY GOOD GDOD kVERA3E POOR NO OPINIONI

05 ....- 3

04 - - - 1 7

03 - - 1
02 ... 5

E8 -2-1 I

------------ ---- ---------

Z7 -1- 9 I

E6 2 -is1 JI---- :---
21 2------------------------------

I I

10; L_ 8 1 11
------------ - -- ----------1 51

How would you characterize the MEDICAL program output?

GRADE vER GOOD G30D AVERAE POOR NO OPINIONI

05 1 - 2

:2 1 - 1- 2 6

01 1 -1I - o - II ----------I -----------I

-:---------------- ------
01 35

I E8 ..

E7 - - - J 1 1 19S---------------- 
--------

E61 - 1- -
E5 1 1 1 6 1
E4 1 2 - 1

_ _ _ _ :- - --- - - - - -- -- -- - -- -
OTAL 4 4 2 3 93

51
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How would you characterize the EQUIPMENT program output?

RADE IVERY GOOD GOO I AVERAE POOR INO OPINION,
05 205 1 - - - 2

03 2

01 1 - - -- H5-I----- - -- -I-------I---- -- - ----

-- - ----- -----
E7 1 4 - I 151

E6 6 1 2 - 13

E5 2 3 - ---

E4 3 2 - I 1

TOTAL I 15 17 3 _ 1

How would you characterize the r3OL program output?

I 3RADE VERY GOODI GOOD I AVERA$E I POOR NO OPINIONI
05 I - 1 - I - 12

O,- -1 - ] 1 7
-- ~I

3- 1 - I 1 1 13
-

-I

0 -- - - - - 5

01--- I - 4

II

E6 1 3 - i4
E I "I l -1

E6I 1 1 -------------- -------------
--- .. .... .. . .---------- ----------

tOTAL 6 10 3 3 84
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If marked POOR, r=ison is?

SGRADES INACCURATE NON-TIMiELY NON-USEF'UL BROADEN OTHER N/A
INFO INFO FORMK& SCOPE

- 1-_ ' 1---- I_1__j -
35 2

--------------------------- --------- ------- -- li

-- a--I . .. tI
22 4

-- -- -I --- 'L~~
E9 2---- '- --- - - --

-E7- - ~ " - - 17"-
I , , I - 1 -- ; -"E5 - - - - - - -

_ .. . I . . .
------ -------- --- I---- --

IT3TkL 5 - 5 ~6 8i

How often did you ass CM4?

GRADE DAILY I FREQOENTLY 2 :Z ASIONALLY NEVERj

05 -2 1 -
04 1 1

03 2 5 "
02 2 2 I 1 I

01 l- 2
E9 - 2 13

8 -- ---- ---
E7f- 9 6

E5 I-- - 1E6 1 2 1

E4 2 1 3 f-
E3 - 2 2 3-

TOTAz 4 20 35 '47
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How often did YOu use WORD PROCESSING?

GRADE DAILY_ IFR QUE TLY 3: Z&SIONALLY EVE R

051- I 11 2 -6-
------- --- - -- 1

04 - 6 - - 1
03 -- 21 12

02 - 1 _

01

E9 5
_1- - - 3

E7 - 1 1 "18

-- I I -; -
E5 11 2 - --EL -. I---- -- - -- II -- 1
E3 1 3

-... - - - - --- - I -

TOTAL 4 6 12 184 1

How oftea lid y-u u =- PEOPLE?

JGPADE I DAIL I ?P -QUENTLY I ):ASIONALL_ NEVEk
-------- ----- -

01~

2 9

-- -- - -- -I -- ---2 I

03 1 3 -7-

I----- ---- - -
E4 3 1 2

E9 2 21 1 I-I
E8 -- 1 121

E6 4, I I 5 9-;-
. s 3 1--- -- "

---- 3-- --------- -- 2-

E3 ,1 , 2----- - -

TOTAL 19 211 22 (44;-

5:
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How often lid you use SAFETY?

GRADE DAILY FREQUENTLY 3:CkSIONkLLY NIEVER

04 -18

03 -1

02 - 5

01 5 ~

E9 - 1 131
E8 - 12

6 1 219
2 --- 2---8--

---- I3- -- ------------------ I-----I

EL i ----------- - -----

How often lid y~u use KEDICAL?

I GPADE__ DAILY jr!q2!ETLY 3:CSION&LLY NEVERI

I -- I------------------- ------------ ------

11

02 5 S
01

E8 __ --- --- --- ---------

_____-------------I - j 1 19'

ES---3--------------------

E4I 3 f 3
- - - -- ---

TOTAL j -8 j 3I
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How often dil you use EQUIPMENT?

GRADE DAILY FREQUENTLY 33:ASIONALLY NEVER
05 -I-2

014 7 -

03 I 1-0--- -- -- -- - -- -'--I

02 5
---- -------------.-----

01 - --

E I - 1.1.12

How often lid you ias. tOOL?

SGRADE IDAILY jFRE QUENTLY 3)CASIONALLY INEVERI--------------

01 - - - 5 aI----------- - - ------ IE9 1 2 2

E5 - 1 "

S1 2

E4 1 1 - 14 I

TOTAL I4z 1:

5E

.... ------_ -------- ----- -----



Were you given a spacific time tD use the computer?

GRADE__ - YES -- NO --- N/k,-
05 f 1-2

0(4 1 3 I 3 2

034 8 - - -- - -3

02 1 5

01 3 1 1

E9 2 1 1 - - - - - 2
--21 ---

10 116

2 3 1

E31 1 2 2
TOTAL 40 33 33-----I --------

If YES, was the t-1ime convenient?

GRADE 4__ YES I NO 4NIA
105 3 - - - - -

1-04 -- --- 2- ------ 5---

034 11

--- -- -- - --- --- ----
6 3-4-----------

E3 1 1

----i 3 - I- - - - - - - -- 3-- -- - -

TOTAL 33 9 614
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If YES, was time daring normal working hours?

GELDE YES NO f N/A

05 3
03 --- - - - - - - - -- -- -- -- -

04 3 -1 5

01 4

-0 -1----I---- ---- --------- ----- ------
E9 f- 2 1 12

-- -- - -- - -- - - - -- - 2 -- --

E6 1 6 1 1 1 1

TOTILj 33 1766
if YES, did you have to wait bayond appointed time?

4;RADE IUSUALLY S01iETI3ES S!ELD03__I NEVER-- / -
05 - I3

---- ~~~~~~ ---- ------------------------
04I 1 2 4

03 - 3 I 1K 2 4 '

-- - - __ _ - -----------

_ _ --- ;-- ------ ---- - I
2 -- -3-5-1

E6 I - 2 511 14 1

ES -12 4 2

r0TAL 3 14 f 17 17 5



If NO, could ycu get ac.ess luring normal working hours?

GRADE USUALLY SOMETr.IES SELD39 NEVER N/A

05 1 .. 3
--- ----- --------------------

04 2 1 5

03 1 - 9

02 - 1 - - '4
01 3 2

E9 2 - - 3 3
E8 -11-1

E71 3 - 1 - I 16

E6 1 3 3 2 1 13

E5 3 - - --

E3 6 ....

E3 1 f - 1 - 3

rOTAL 27 7 5 1 65

Did ycu have t3 gr- :n a waiting list?

GRADE YES NO N S/A

05 - 3 3

04 3 1----- -----------------
04 5

03 -69I

, 3

01 2 3
---------------------------------------------

3 ----2
E8 1 21

E64 612

E3131

TOTA 11 3857

I5



Did you have to wait in line?

GRADE YES NO I N/k

- 05 - __ _ - -- - - 3 - - -

04 -3 5

-02 - - - --1 1 -- - - - -3

01 -2 3

-9 2 3
M8------------ -------------

E7 I 2 1 112

E6 2 8 f 1

E5 - 4 5 - - -

-4 6

Were the termin~il locatians convenieat?

I GRADE I -CON-VENiENT I -INC0NVENIIENT I NO PINI0N I

04 (4

03 10 3

02 5

01 1- - -3 -- --

E8 111
----- ----- ----------------

B7 13 2

--------------- -----

ES6 - - - 2 - - - - - --1

EL4 5 1

E3 5

I TTAL6431 11

7 ~ -6-



Is the input dati format unlerstandab.e?

GRADE IYES NO N/A
05 -- I I -- - - - -- 3 - - -

04 6 -2

03 10 1 4

02 3 -2

01 l4-1

E9 2 -3

E8 1 -2

27 15 -

E6j22 -
E5 82

ELI 5 -
TOAL 81 1 ~ 24

Is the inpuit data format c~avanient to use?

GRADE__I__YES NO I N/A
-L - - -- -: - - __ _ - ------ ------

03 10 1 '4

01 1

E9 I 1 3

E7 12 7

E6 20 1 1

E5 7 -2

E4i 5 -1I

E3 3 1 1

TOTAL 69 829
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How long have you been exposed to the system?

IGRADE 1 YR 3R LESS j 2 rRS f 3 IRSI 051 2 2

1--------------------- ---- ---- ---- ,i 02 --- -- -- --
01 j1

ES 3 2

E6 18 I 2 - . .

7 -- -- -3-- 2 -- ---- --
E4 5 I 1-

I --------

I- TOTAL_814_____ ___ __ 7 j-

Do you find the zoaputec to be a useful tool?

jGRADE YES NO NO OPI MION

04 521

03 10-

025 ---- -----------
01 3 11
E9 1

r8 3-

E6 22-

E3 5

TOTAL 92 6 8
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What is the CH4 potential contingency contribution?

GRADE MAJOR 113DERATS LIr rLE/0 NO 3PINION

05 2

04 2 213

02 2 1 -12

01 2 1 1 1

E9 1 4 ----

E 1 1 1 ------
81 8

1~iI---------------------E6 , 11 2 -
E5 3 1 - j - 6

3 I
E3 2 2

421
_ _ I __4 _1 . 4

What is the VCRD PROCESSING contiagency contribution?

GADE MAJOR .f3DERATE LIrrLE/NO1 NO 3PINIONI
05 2 1 - -

04 3 1 1 3 i
03 3 1 7 i

------
0112---------------------

01 2 1 --- 2E9 1 4 IE9 11----------
-8-2 ---- ----- 1 ---

E8- - 21

E7 ( 1 1 14
------------------------------ ----------

E6 53 -1

E5 1 1 1 6 -
-------- -- ------------ ---------- I
24 3 1 2 I
E3 2 - 3 I

TOTAL 27 11 8 60 I
--- n--- --------- - -n-nnnnn--

63
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What is the PEOPLE poteatial contingency contribution?

GRADE MAJOR MODERATE LI~rLE/NO NO OPINION

05131
04 5 2 2 - 1

03- -

02 1 - - I
01 3 - 1 1

E9 3 - 2

E8 1 2 - 1

---- I--- --------E7 10 - -10

E6 9 3 -10

E5 1 1 5I C - ce c c~ c c - -- :----f. I ---- ---

E3 3 1 1 - -

I -- cC eI -- -- -- -- - --- - - - - - - i - -

TOTAL 13

What is the SAFETY potaatial contingency contribution?

IGRADE__ MAJOR DET LIrrLZ/N0 NO - PINION

-II I
05 1 1 1

04 1 1 I 3
e - c---- --------- - ---------- I
0.2 2 1 9

0 1 -1 2 6

E0 1 - 4

E 3 - -3 -- - - - - - I2-- - - -
0 2

I 3 16 I

E6 2 1;1

ES - -11 2 6

E3 - 2

TOTAL 8 18 14 6
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What is the MEDICAL potamtial couitingency coatribiation?

-GRADE- MAJOR 113DERATE ILIrrLE/NO NO 3PINION I
05 21 1
04 3 1 2-3

03 3 j 3 1i
02 1 5 - I-

01 -- 2 1~ 2

E9 1- 4
--------- I----------- ----------

E7 31---------------------
E6 14 5 - I 1

3Ej 1 2
E3 11-3

TOTAL 24 954-

What is the EQUIPMENT potantial coatingency contribution?

GRADE MAJOR .1DERATEILI ILE/ 110 NO PINIONJ
04-- ---1----- ---------- d

1------------------
021

2 3

1

----- C------------I -------

E6 5 L4 - I 13

E545

------------ ----------

TOTAL 38 1 4 52 j
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What is the TOOL poteatial contiagency contribution?

GRADE MAJOR 93DERATEILIrrLE/NO NO 3PINION

0 5 2 1 1 - -
-------- --- ------------ ---------- I
04 2 3 i 1 2

---------------------------I---------- ----------03 '4 3 - 8

02 - 1 4
011 2 2

E9 1 2 - -3 1
E8 - 2 1 -

S.-eee--l------------ -----------
E7 7 2 - 1 1

E6 5 2 1 11
E5 -- 2 1 6

E4 2 - 1 3

-- -- I- -- -- -- ----- ---- ----------
E3 - ' - 1

TOTAL 25 1 20-7l57
-- - - - --20---f---

What is the CHU peacetime :ontribution?

GRADE I MAJOR I3DERATE1LITTLE/NOINO OPINION

05 m - 2

04 2 3 3
I--------- -- I---------------------------I

03 1 3 ' 7
02f 3 - I 2

01 1 2 1 1
- -- - -

E8 -1 1 1 ----

E5 6

2P

E6 1 7 1 i 1 10

E3 2 2 - 1

TOTAL 25 22 12 - 7

66
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What is the WORD PROCESSING peacatime contribution?

GRADE UAJOR % 3DERATE LITTLE/NO NO 3PINION

05 - 2 1 -

04 1 2 2 3

03 2 4 8

02 - I 8

01 2 1 - 2
E9 - - 1~

E8 - - 2 1
E7 3 2 14

E6 3 16
*-'E5 .... 1 1 1 I6

EL~ f ----- -- ~-----S -----

I l 3- 3 2I ... .. -----
E3 1 1 3

OTA 5 1.

What is the PEOPLE peacetime contribution?

G1ADE MJOR I 43DERATEI LIttLE/NO|NO JPINIC0I

05 2 I I
-0I----------------------I-----I
--I------------------------------- ----------

03o _ 2 I - 1 - 17
-- C -__"

021

01 13 1 - 1 I
-I-----------------I---------I----------I

E6 6 4 1 1 1
--cI-cc---c------------------- ----------I

t6



What is the SAFErY peacetim. contribution?IGRADE MAJOR 13DERATE LITTLE/NO NO OPINION
05 -- 1 1 ISI

04 11111I3
0310

021 . 2
01 1

E8 2fI

E7 3 I 1 I 1 { S

E6i I 5 - 16
----------------- I-----

E3 1 1 3

TOTAL 5 1 1----- 6

What is the MEDICAL peacetimz contribution?

GADE IMAJOR l3DERTE LItTLE/NO NO OPINION
05 -

04 1 - -5
03 2 2 9

02 1 - -

01 - 2

E9 - I

E7 2 1 2 15

E6 1 3 118
E5 3 1 11
E4 2 1 1 2

3 1 - - 1 3

TOTAL 13 13 13 57

63
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What is the EQUIPMEN1T peacetize contribution?

GRADE MAJOR 13DERATEI LIrrLE/NO NO0 - PINION I
05 -- 2 1

04 2 1 j -5

03 1 5 1 8

02 - 4

01 3 11

E8 -
E6 14

E7~~~~ 15 1------------
E4 4 1 1

---y-I -- ---- --- ---------- I-----------I
----------------------------------

TOTA 23 120

--------------------------------------

04 24 12

S-I ---- I -----------
03-2 1: 1 2

01-- 1 2 1
E9 3

03 1 151
02- f ---- -----------------

I~ -------

' 4 01 1 3

S-- --- -- --- ------------

S-- a ----------

E6 3 3 161



Has CI4 helped improve the execution plan?

-GRADE YES NO0 140 - o0PINI~1

_ 05__ _ _ _ 1 1__ 1_I- -- - - -
0'4 125

03 2 9 (

02 2 - 3

01 3 -2

E9 1 4
E 2--

E7 11 1- - -- -- 8
E6 13 1

S--------------------
E5 4-
E14 3 2

E3 3 2~
TOTAL 44 1745 1
Has CII4 helpel !.uprove pcr)Jact planning?

GRADE YES NO NO OPIN4ION
--------------- ------------ I

05 1 1 ji
0(4 2 2

03 5 6 4

02 32

0O1 3

E8 2
--------------- __

26 4
--------------- ---------

ESkL-i 63 11 32

514 -71



Has CXJ6 helpel improve productivity?

GRADE YES NO NO 0PININ1
05 111

03 3 8 4

02 3 - 2
01 2 - j3j

-- -- ---- ----- I--- ------------ I

E8 21

E7 9 3 8

7614 1 17
E5 6 -
E4 4 2

E3 3 2f
TOTAL 48 16 42

His CHL4 helpal improve adlness?

-GRADE- -- YES -- - NO NO -OPINION

05 1 1 1

014 -3 5
---------------------------

01 2 3I

I -1 41
-- - - 2-- - - -- -- - --- --- ---

E7 6 j 5 --

E6 14 i
E5 5 ii3
N1 3 1 J2

TO0TAL 02 44

71



Do you miantain duplicate racords uanally?

GRADE I YES NO tNO OPtNIN 1

02 j 2 3-1- --- ---_ _ _- ----
E9 2 I 1 1 2

E8 21-

27 15 1

E6 14 4 4 L

ES__ --- -- -1 1 - -

E34I-1-----

TOTAL j 61 3 11i
- - ------ - - -

Have you been able to subsl6ttte a report?

----- ------------------------ I

04 5 21

----- I-------------

01 f 32 --- - - -
W9 -3 2

13-- -- -- - - - --- - - - -

E6 16 5

E14 6--

31 1 -- --- -

TOTAL_ _ 67 318

72



Has there been an iupa:t dus to tha systen braing dovn?

GRADE YES NO NO Oi PIII1tI

S--------------

OS -3 -
--------------------- - -------

39 - 2.. 3...87 11 81

36 54 18- -

354 2 (43

E3 2 3 -

TOTAL 32 65 9

73
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